Heme oxygenase-1 regulates the JNK signaling pathway through the MLK3-MKK7-JNK3 signaling module in brain ischemia injury.
Although previous researches indicated that heme oxygenase-1 (HO-1) plays a conspicuous role in neuronal injury induced by reperfusion following the brain ischemia, reasonable mechanisms for the role of HO-1 are not clear. In this work, we investigated whether HO-1 was involved in the regulation of the c-Jun N-terminal kinase (JNK) signaling pathway and neuronal cell injury induced by the brain ischemia followed by reperfusion. Cobaltic protoporphyrin (CoPP), an activator of HO-1, was administrated to induce the overexpression of HO-1 by intracerebroventricular infusion 20 min before ischemia. The results showed that the combination of HO-1-mixed lineage kinase 3 (MLK3), MLK3-mitogen-activated kinase kinase 7 (MKK7) and MKK7-JNK3 increased to a peak at 6h of reperfusion following 15 min of ischemia induced by four-vessel occlusion in rats, and these effects were downregulated by CoPP. In addition, CoPP could inhibit the activation of JNK3, c-Jun and caspase-3. Furthermore, pretreatment with CoPP significantly increased the survival of neurons after 5 days of reperfusion. In contrast, all of the above effects of CoPP were reversed by zinc protoporphyrin (ZnPP), a selective inhibitor of HO-1. Our results suggested that HO-1 could protect neurons against brain ischemic injury by downregulating the JNK signaling pathway through the MLK3-MKK7-JNK3 signaling module.